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BBenmen Bhnepsre

BBeaeHue

HacTosumy cTaHZapT paslpaboTaH Ha OCHOBe cTaHmapTa M3K 60364-6-61-86 c
IONOJIHEHUAMM, YUUTHBAKIMMKY CHeluduiyeckme ojsa yCJoBUM Poccum TpeboBaHUA U
[IOJIOXEHMS OTEUeCTBEHHOM HOPMATMBHOM HOOKYyMeHTAaluMM (BEIEJIEHEl B TEKCTe
CTaHIapTa KYypPCUBOM) .

CTaHIapT SBJSEeTCS COCTABHOM YaCThb KOMIIJIEKCA OTEUEeCTBEHHEIX CTAaHIOaApTOB Ha
3JIeKTpoycTaHoBky 3manmit I'OCT P 50571, paspaboTaHHEIX Ha OCHOBE
MeXIyHapoIHOTO cTaHmapTa M3K 60364 "JSyexkTpuueckye yCTAHOBKM 3OaHUN".
[loaTOMy B HEM COXpPaHeHa NPMHATAS B MEeXIYHapOIHOM CTaHOapTe HyMepalus
pasmesioB M INYyHKTOB.

TpeboBaHMsa HACTOAMET'O CTaHIaApTa IOJIKHE YUMTHBATBLCS NPU pa3paboTke u
[IEPECMOTPE CTAHOAPTOB, HOPM M MPaBMJI Ha IPOEKTUPOBaHME, MOHTAaX,
YCTPOMCTBO, MCIHTAHMSA M BKCIJIyaTaluio 3JIEKTPOYCTaHOBOK 3IOaHUN.
OBJjlacTh NPUMEHEeHUs cTaHzmapTa - B cooTBeTcTBumM ¢ I'OCT 30331.1/TOCT P
50571.1 (uacTe 1, pazzen 1).

OCHOBHBIMM BHOBL BBOIOMMEIMM B HACTOSAUlEM CTaHZApPTEe OTAMUMAMM OT CYylleCTBYIOUMX
B OTEeUYEeCTBEHHOV HOPMATUBHOM INOKYMEHTALMM IIOJIOXEHUM SBJISIOTCH:

1 BeiOoOp M HOPOBEPKY 3aUIMTHEIX YCTPOMCTB OT I[IOPaXeHMUSd DIJIeKTPUUEeCKUM TOKOM
NPOBOOAT IO BeJIMUMHE JONYyCTMMOT'O HAaNpAXeHUS NPMKOCHOBeHMA - U @mp. HOm.
3To B OOJBHIEN CTENEHM OTpaxaeT (QU3MOJOTUUYECKOE BO3IEMCTBUE SJIEKTPUUECKOTO
TOKa Ha OpIraHM3M UYeJiIoBeKa U obecneumpaeT Oojiee 30PEKTUBHYK 3almTy €TI0 OT
IIOPAXEHUSI BJIIEKTPUUECKUM TOKOM.

2 BHIepBEE PEeKOMEHIOYEeTCS CUCTEMHEBI MONXOH K BHIIOJIHEHMIO MCIHTAHUM KaK I10
oBbveEMy, TakK M IIOCJIENOBATEJIbHOCTM BBIIIOJIHEHNS .

3 IlpuBeIeHHEIE B CTAaHIAPTE CHOCOOBEl M METONE MCIEITAHMI HOCST
PEeKOMEeHIATEJIbHE XapaKTep M MOT'YyT OHTH BaMeHEeHH IPYyI'VMMM, HO IIpU
obA3aTeNIbHOM OOeclledeHur TpebyeMOoM TOYHOCTM M OOCTOBEPHOCTMU II0JIy4YaeMEIX
Pes3yJbTaTOBR BCEX MCIETHBAEMEIX [1apaMeTpoOB U YCTPOMCTB.

B HacTodmeM CTaHIapTe B OTIEJILHHEX CJlydasaxX NPUBOLNATCS CCBUJIKM Ha OYHKTH U
TJIaBh IPYI'MX CTaHIapTOB KoMmJjiekca I'OCT P 50571 6es3 ykazaHusg oOO3HAUEHUM
KOHKPETHHX CTaHIapPTOB.

Hanpumep, B 612.5 HacTodmero craHIapTa NIpMBeIeHa CCEJIKa Ha OyHKT 413.3
IOIpyToro cTaHmapTa kowmmyekxca I'OCT P 50571. B COOTBETCTBMM C HNPUHATOU
CUCTEeMOM HyMepaluuM dYacTel, IJlak, OYHKTOB B koMmiJjekce I'OCT P 50571
YKasaHHHM B CChUIKE NOyHKT 413.3 orTHocuTcsa k I'OCT 30331.3/T'OCTP 50571.3.
IaHHasad CMCTeMa CCBUIOK Ha CTaHOmapTh kowmijiekca I'OCT P 50571 mmMeeT mecTO
Takxe B nyHkrax 611.3., 612.4, 612.5, 612.6.1, 612.6.2, 612.6.3 u Tabauue
61A.



1. O6nacrtb NnpMMeHeHuUs

Hacrosmmyt cTaHmapT yCTaHaBJIMBaeT TpeboBaHMSA K 00BeMy, MNOPAOKY M MeToIaM
IpOBEIEHUS IPMEMOCHATOUHEX [NPOBEPOK, M3MEPEeHMM U MCIBITaHUM, COOTBETCTBUE
KOTOPEIM ObecrneumBaeT TpebyeMyln BJIEKTPO— UM HOXapoOes30mnacHOCThb
BJIEKTPOYCTaHOBOK 3HOaHmuM, Oe30IacCHOCTb HaceJIeHUT M OOCIyXMBAIET O
IepcoHajylia, a TakKxXe HaIeXHyl paboTy 3JIeKTPOYyCTaHOBOK IIPU MX MCIOJb30BaHUU
10 Ha3HaAYEeHUDO.

ObjacTb npmMeHenms - o ['OCT 30331.1/T'OCT P 50571.1 (uacte 1, pasmern 1).

2. HopMaTUBHbIE CCbIJIKU

B HacTodmeM CTaHIapTe MCIOJb30BAHE CCHUJIKM Ha CJenyllMe CTaHIaPTH :
T'OCT 30331.1-95 (MBK 364-1-72, M3K 364-2-70) /TOCT P 50571.1-93 (MDK 364-
1-72, MBK 364-2-70) 3JeKTpPOyCTaHOBKM 3HaHuM. OCHOBHEIE I1OJIOXEHMUS
T'OCT 30331.2-95 (M3K 364-3-93)/T'OCT P 50571.2-94 (MDK 364-3-93)
JJIeKTPOYCTaHOBKM 3HOaHMM. YacTb 3. OCHOBHEE XapaKTepUCTUKU
TOCT 30331.3-95 (MBK 364-4-41-92)/TOCT P 50571.3-94 (MDK 364-4-41-92)
SJIeKTPOYCTAHOBKM 3HaHuUM. YacTb 4. TpeboraHuUA NHO obecrnedeHMo Oe30INaCHOCTH.
SammTa OT NOPaXeHUM 3JIEKTPUYUECKMM TOKOM
TOCT 30331.4-95 (M3K 364-4-42-80) /TOCT P 50571.4-94 (M3K 364-4-42-80)
SJIeKTPOYyCTaHOBKM 3maHuM. YacTb 4. TpeborBaHuA IO obecleueHMI0 Oe30IacCHOCTU.
BammTa OT TEIJIOBEX BO3IOEMCTBUMN
TOCT 30331.5-95 (M3K 364-4-43-77)/TOCT P 50571.5-94 (M3K 364-4-43-77)
SJIeKTPOYyCTaHOBKM 3maHuM. YacTb 4. TpeboBaHuMSA IO obOeclneueHMIO Oe30IaCHOCTU.
BammTa OT CBEepXTOoKa
TOCT 30331.7-95 (MBK 364-4-46-81) /TOCT P 50571.7-94 (MDK 364-4-46-81)
SJIeKTPOYCTAHOBKM 3HaHuUM. YacTb 4. TpeboraHuUA NHO obecrnedeHMo Oe30IaCHOCTH.
OTmeJieHre, OTKJINUEHME, YyIpPaBJIEHMUE
T'OCT P 50571.10-96 (MBSK 364-5-54-80) OyneKTpOYyCTaHOBKM 3IaHui. dacTb 5.
Bubop M MOHTaxX »JekTpoobopymoraHua. I'smaBa 54. 3Bazemygnuye yCTPOMCTBA U
3allMTHEIE TTPOBOIOHMKIM
T'OCT P 50571.15-97 (M3K 364-5-52-93) OneKTpOyCTaHOBKM 3IaHMM. dacTb 5.
BEIOOp M MOHTaX SJIeKTpooOOopyIoBaHMA. I'JlaBa 52. 3JJIEeKTPONPOBOIKM

61.1. O6Me nonoXKeHus

61.1.1 Kaxmas SJIEKTPOYCTAaHOBKA B XOIe MOHTAaXa U/UIM IOCJe Hero, OO IIyCcKa

B DBKCIJIyaTaumo, OOJKHa OBITb OCMOTPEHAa M MCIEITaHa, 4YTOOB yOOCTOBEPUTHLCH,

HaCKOJIBKO B3TO BO3MOXHO, UYTO TpeboBaHMSA KOMIJIekca cTaHmapTa I'OCT P 50571
BEIIIOJIHEHEL .

61.1.2 [Inga npoBedeHMs NPMEMOCIATOUHEIX MCIHEITaHUM »NOJDKHa OBITh IpeAcTaBJieHa
HeobOxonuMasa NPOeKTHas HOOKyMeHTalMus 00 MCHBETYEMOM 3JIEKTPOYyCTaHOBKE U
HeoOxonmMas 3aBoAcCkas IOOKyMeHTaluus (cepTudMKaTe, MHCTPYKLUMM M T.I.) .

61.1.3 B xome oCMOTpa M MCHEITAHMSA OOJDKHBEL OBITH [NPUHSATH MEPEH
npenOoCTOPOXHOCTHM, yTOOE M30eXaTh BO3HMKHOBEHMS OIIACHOCTU J1a J'HO,HGT;I,
[IOBPEXIEeHN MMyleCTBa M YyCTAHOBJIEHHOTO ODOPYyIOBaHMUSA.

61.1.4 IlpM pacliIMpeHUM MM PEKOHCTPYKLUMM CYHULEeCTBYUEN BJIEKTPOYCTaHOBKU
HeOoOXOOMMO YyHOOCTOBEPUTHCS, YTO €& PacCllIMpPeHMEe WM PEeKOHCTPYKLMS OTBedaeT
TpeboBaHMAM KoMIiJlekca craHmapTos I'OCT P 50571 m He cHmxaeT 0e30NaCHOCTHb

CYMECTBYIEN YacCTM BJIEKTPOYCTaHOBKM.



61.1.5 VcnelTaHMsa IOOJDKHEL HNPOBOIMTHBCS KBaJIUOMLUMPOBAHHEIM [I€PCOHAaJIOM.
61.1.6 Ilo 3aBeplleHMI0 MCIHBITaHUM B cooTBeTcTBMM C 61.1.1 m 61.1.4 noisrxeH
OBITE COCTAaBJIEH NPOTOKOJI.

[lpuMevanme - JHbopmMauMsa O MNEPUONUUECKMX MCIBITAHMAX IOaHa B NPUIIOXeHUM F.
VHbopMaLMsa O coIepXaHUM NPOTOKOJIa IIpMBeIeHa B IpUIIoXeHUMn G.

611. BusyasnbHbl/ OCMOTP

611.1 BusyaJsbHBIM OCMOTP HOJIXEH [NpellleCTBOBATH MCIEITAHUIO M OOBIYHO
NPOBOIUTHCA INPM MNOJIHOCTBI OTKJIOUEHHOM 3JIEKTPOYCTaHOBKE.
611.2 BuByaJsibHBIM OCMOTP INPOBOIAT, YTOOE yINOCTOBEPUTHLCS, UYTO BCe
CTaLMOHAPHO YCTAHOBJIEHHOE M IOIKJIDUEHHOE 3JIEKTPOODOPYyIOBaHMUE :
- YIOOBJIETBOPSAET TpeboBaHMUAM Oe30MNaCHOCTM M COOTBETCTBYHUMX CTaHOAPTOB Ha
obopymoBaHUE .

[lpyMmevanme - OTO MOXeT OBITH YCTAHOBJIEHO OCMOTPOM MapKUPOBKM OOOPYyILOBaHMUA
WY TIPOBEPKOM HaJNIMUMsA Ha HETO CepTudMKaTOB;

- [NPaBUJIBHO BHEOPAHO M CMOHTMPOBAHO B COOTBETCTBUMU C TpeOOBaAHUAMU
KOMILJIEKCa cTaHmapTos I'OCT P 50571;

- HE VMEEeT BUIMMBIX [NOBPEXIEHMM, KOTOPEIE CHMWXAKT €Tr0 0e30HNaCHOCTh.
611.3 BuByaJIbHHM OCMOTP HOOJIKEH BKJIOUYATH 10 KpPaMHEY Mepe CJenynime
IPOBEPKU :

— MEPp 3allMTHEl OT IIOPaXEeHMA JBJIEKTPUYECKMM TOKOM, BKJIIIOUAA M3MEPEeHUE
paCCTOHHT/HZ, OTHOCAWMXCHA, HallpMMep, K 3allMTHBEIM OI'PaXIEeHMAM WMJIN O@OJ’IO‘{KaM,
fapbepaM MM pPa3MeUleHMI0 TOKOBEeIYyIMX YacCTeM BHE SBOHH HOCTUIAeMOCTM (CM.
412.2-412.4, 413.3, pazpmenu 471, 482, 527, rmary 43).

IpuMeuanme - TpeboBaHme 413.3 "BaummrTa nyTeM pasMelmeHus OOOPyIOBaHMSA B
HenpoBomdmel 30He" IPpOBepSiT TOJIBKO B YyCTaHOBKAaxX, KOTOPHE BKJOUAT B cebs
VCKJIOUMTEJIbHO CTALMOHAPHO YCTaHOBJIEHHOE U IOIKJIOUEHHOe OOopyHoBaHUE;

— HaJIMuMsa [OPOTUBOIIOXAPHBEIX YIIJIOTHEHUN U IPYyIUX CPelCTB, NPeNaTCTBYOIMX
PacIpOCTPaHEeHUI0 OTHA, a TakXe 3allMThl OT TEIJIOBEIX BO3IEWCTBUM (CM. IJIaBy
42) ;

- BHIOOpPa MNPOBOOHMKOB I[I0O IJIMTEJIBHO OOINYCTMMOMY TOKY M IIOTepe HalpSXeHUS;
- BHOOpPa YCTPOMCTB 3alMTH M CUTHAJIM3ALUUM M YCTAHOBOK MX CcpabaThBaHUSA;
— HaJnuMsa IPaBMUJIBHO PACIOJIOXKEHHBIX COOTBETCTBYKRUMX OTKJIOUARNINUX U
OTHEeNAnIMX allapaToB;

— BHOOpa ODOPYHOBAHMSA M SBaAMUTHEIX MEp, COOTBETCTBYIMX BHEIHMM
BO3IEMCTBUAM;

- MapKMPOBKM HYJIEBHX pabouMx M BaWMTHEIX IPOBOOHMKOB (cM. 514.3);

— HaJIM4uMsa CXeM, [NpelylnpexIalliMx HAaONOMCeV MM OPpYyI'oM NOOOOHOM MHOOPpMaLNM;
- MapKMPOBKM Lelely, IpemoXpaHuTeJieM, KJEMM U T.I.;

- IPaBUJIBHOCTM COEIMHEHMS IIPOBOIHUKOR;

— HOOCTYIHOCTM HOJig yOOOHOM pa®oTh, MIOEHTUOMKALUUM U OOCIYXMBAHUSA
BJIEKTPOYCTAHOBKM .

612. NcnbiTaHuA



612.1. O6wWwMe NonoXKeHusd

B 3aBMCHMMOCTM OT COCTaBa MCIOJNBb3YEMBIX MEp SBallMThl IOJDKHEI OBITH BEIIOJIHEHEL
clemywMe NPOBEPKM, MBMEPEHUS UM MCIHOBITAaHMSA, NPEenlIOoUTUTEJIbHO B IPUBEIEHHOM
[I0CJIeIOBAaTEJIbLHOCTH ¢
— MCHHTaHMS HEIPEPHEBHOCTM BalMTHBEIX NPOBOIHMKOB, BKJUAS NPOBOOHMUKU
TJIABHOM M HOOIOJIHUTEJILHOM CUCTEM yPaBHMBAaHMA IIOTeHUMaJIOB (cM. 612.2);

- UBMEPEHME CONPOTUBIIEHUS UBOJALUM DIJIEKTPOYCTAaHOBKM (cM. 612.3);

— IPOBEPKAa BallUTH [NOCPEICTBOM paslejieHusa nener (cMm. 612.4);

- M3MEepeHMEe COINPOTUBJIIEHMS M3OJLLMM IIojla M CcTeH (cMm. 612.5);

- [NpOoBepKa 3allMThH, oOOecleuMBaKIlEl aBTOMATUUECKOE OTKJIOUEHME MUCTOUHUKA
nmumTaHma (cM. 612.6);

- IpoBepKa NoJgapHocTM (cMmM. 612.7);

— MCIHTAaHMS Ha DJIeKTPUUECKYI NPOYHOCThL (cMm. 612.8);

- mnpoBepka paboTocrnocobHocTH (cM. 612.9);

- IIpOBEpPKa Ha TepMHUUECKOe BO3IENCTBUE;

- [IpoBepKa Ha [OTepl HaNpSXeHUS.

B crnyuae, ecnM Kakoe-JuOO MCIHBEITAHME [IOKAa3bBaeT HECOOTBETCTBME HaCTOAlleMy
CTaHIapTy, TO BTO MUCIHTaHME M KaxIoe Ipelplnyllee MCIHTaHME, Ha pe3yJbTaTH
KOTOPOT'O MOXET OKaszaThb BJMAHME STO HEYIOBJIETBOPUTEJIbLHOE MCIBITAHME, IOJDKHE
OBITE IIOBTOPEHEl IIOCJIE YyCTPAaHEeHUS HEeUCIPAaBHOCTH.

MeTonOe MCIBITAHUNM, [NPUBEIEHHBIE B B3TOM IJlaBe, HOAHH IJiS CHpPpaBKM. MoTyT OBTH
IPVMMEHEHH U OPyTMe MEeTONbl, E€CJIM OHM HOAKT He MeHee IOCTOBEPHHE pPes3yJIbTaTH.
B yacTHOCTHM, MOTYT OHTL OPMMEHEHH B S3aBUCUMMOCTM OT YCJIOBUM BHIIOJIHEHM S
paboT MeTOmbl MCIIEITAHUIM C MCIOJIE30BAHMEM MBMEPUTEJIEN CONPOTUBIIEHUS
3azemyieHusa M416, ©4103, wmaMepuTesis TOkKa KOPOTKOTO 3aMelkaHusa 141160,
npmbopa OJsa KOHTPOJIA COHNPOTHUBIIeHMA uUenm "dasa-Hynp" M417 m MM HOOOOHEIX.

612.2. HenpepbIBHOCTb 3allUTHbIX NPOBOAHUKOB, BKJIlOUaA rnaBHble
M AONOJZIHUTEJIbHbIE NPOBOAHUKM CUCTEMbI YPaBHUBaHUA NOTEHUMANOB

HOJIXKHO OBITH BEIIIOJIHEHO MCIEBEITaHME Ha HEeIlIPEePEBHOCTE . Pexomennyercsd, UTOOH

STO MCIIBITAaHME BEHIIOJIHAJIOCE C MCIIOJIB3O0OBAHMEM MCTOUYHMKA IIMTaHMA, MMEKIeIro

HallpAXeHre XOJIOCTOI'O XOoIa OT 4 no 24 B NOCTOSHHOTO WU IIepeMeHHOT'O TOKa
1PV MCIIBITATEJIbHOM TOKEe He MeHee 0,2 A.

612.3. ConpoTuBneHne U30JIALUUN JIEKTPOYCTaHOBKMU

CONpOTUBIIEHME M3OJALUUM OOJDKHO OBITh M3MEPEHO:
a) MexIy TOKOBeNyWMMM IPOBOIOHMKAMM, B3ATHMM IO ouepenu "nmea k nsym"
OTHOCUTEJIBHO IOpyI IOpyra.

[IpuMewvanne - Ha OpaKTUKE 3TU MBMEPEHMA MOT'YT OBITb BBIIIOJIHEHH TOJIBKO B
Ipoliecce MOHTAaXa DSJIEKTPOYCTAHOBOK IO IPMUCOEIMHEHUS DJIEKTPONpMOOPOR;
b) mMexnmy xaxIeM TOKOBeIYyIMM MNPOBOIHMKOM U "3emien".

I[IpuMeuanms
1 B cucrtemMe TN-C PEN-OPOBOIHMK pacCMaTpMBAKT kak dacTb "3emnm".
2 Bo BpeMsa ucHnelTaHusa GasHBEIM M HYJIEBOM pabouuMyl NPOBOIHUKM MOT'YT OBITH
COeIMHEHE BMeCTe.



Tabnuia 61A

MuHnManbHoOEe 3Ha4YeHMe CONpPoOTUBJIEHUA U3ONALIUN

——————————————————————————————————— T--———————————-T—————————————————
! HoMmHanbHOe HanpgaxeHue uenu, B . VlcoelTaTeJsIbHOEe . ConpoTHUBJIEHHKE !
! ! HanpsaxeHue ! nsoaaumumu, MOMm !
! I IIOCTOSHHOT'O TOKa, !
i i B i |
e e o — +
iCucremer BCHH wm OYHKLMOHAJIBLHOTO | 250 | >= 0,25 !
| CBEPXHU3KOTO HallpAXeHUS (®CHH) , | | |
| TOe ceThb IMTaeTcsa oOT 6es30IacHOTo | | :
| pasmesignmero TpaHchopMaTOpPa | i i
1 (411.1.2.1) u Takxe BLIIIOJIHEHHI | ! !
i TpeboBanmsa 411.1.3.3 ! | |
o o o +
OJo 500 BrJOU., 34 UCKJIIOUEHMEM | 500 : >= 0,5 :
'cucrTem BCHH m ®CHH ! | i
o o o +
1Ce.500 | 1000 ! >= 1,0 |
I--————— - - -

ConpoTMBIIEHME M3OJIALUNM, M3MEepeHHOe IPY MCIHETaTEJIbHOM HalpsSXeHUM,
ykasaHHOM B Tabiamuue 61A, cuMTamwT yIOOBJIETBOPMTEJIbHBIM, €CJIM KaxIas Lelb C
OTCOEIMHEHHBEIMM DJIEKTPOIPUEMHMKAMY MMeeT CONPOTUBJIIEHME M3OJNALMM He MeHee

COOTBETCTBYKUETI'O 3HAYEHMST, [IPMBEIOEeHHOTO B Tabimuue 61A.
VizsMepeHMs IOJIKHEL OBITBH BEINOJIHEHEI Ha I[IOCTOSHHOM TOKE.
Ecnu 1ens MMeeT 3JIeKTPOHHBE NPMOOPH, TO IOJIKHO OEITH M3MEPEHO
CONPOTHUBJIIEHME M3OJIALUUM MEeXIy COeIOMHEHHBMM BMecTe (Qa3HEIMM U HYJIEBBIM
paboumM NpoBOIHUKaMM U '"szemyen".

[IpuMeuaume - OTa Mepa NPeIOCTOPOXHOCTM HeoOxXOommMMa, TaK KakK BEHIIOJHEHME
VICHEITaHMA 0Oe3 COeOMHEHMS TOKOBEIyIMX MNPOBOIHMKOB MOXET BBI3BATH
IIOBPEXIOEHME DBIJIEKTPOHHEX NPUOOPOB.

612.4. 3awnTa pa3gesieHMeM Lueneun

PaspesieHre TOKOBeIyWMX dYaCTeM OINHOM LenM OT IOPpyIuxX Lenem m or "semun" B
coorBeTcTBUM C 411.1 m 413.5 mosnxkHO OBITH INIPOBEPEHO M3MEPEHMEM
COIIPOTUBJIICHMA M3O0JIALVN . HOJ’IyT{eHHbIe SHAUYeHMA COHpOTMBJ’IeHVIﬁ M30JIAUMM OOJIKHBI
COOTBETCTBOBATHL NpMBENeHHBEIM B Tabiuue 61A. [Ipy 3TOM DBJIEKTPONPUOOPEL NOJDKHEI
6I:>I'I‘I:>, HAaCKOJIBKO 2TO BO3MOXHO, IIPMCOEIMHEHHEBIMIM .

612.5. ConpoTuBneHue nosia u CTeH

[Ipy HeOOXOOMMOCTM BHIIOJIHEHUSA TpeboBaHuM 413.3 OJd MUIOJIUPYILMUX
(HenmpoBonmamMx) MNOMEIEHMM, =3O0H, IJOWAIOOK II0 KpaMHeM Mepe TpM M3MEPEeHUS
IOOJIKHBEL OBITH MNPOBENEHH B KaXIOM NoMemeHuM. OIDHO M3 M3MEPEHMM IOJDKHO OBITh
BEIIIOJIHEHO MNPMMEPHO B 1 M OT CTOPOHHMX MNPOBOLANMX UYaCTeM, HaAXOOAWMXCS B
5TOM NOMelleHun. Jpyrre OBa M3MEPeHMU:A HOOJIKHBEI OHITh IIPOBEHNEHE Ha OOoJiblleM



YyOaJIeHUN .
BrineykaszaHHasd Cepus MBMEePpeHMM IOJIKHAa OBITh crhejlaHa IJig KaXIOOoM IIOBEPXHOCTH
[IOMEelleHM .
B npuiioxeHuM A B KauecCTBe IIpMMepa IaH MeTOI M3MEPEeHMS COIPOTUBIIEHUS
MBOJIALUMM [10Jla M CTEeH.

612.6. MNpoBepka 3awmTbl, 06ecneunBaoLle aBTOMaTUYECKOE OTKJIIOUEHMe
MCTOYHMKA NUTaHUA

612.6.1 OOmMe MOJIOXEHUS
[IpoBepky 2OOEKTUBHOCTM Mep 3allUTH OT KOCBEHHOTO MIPUKOCHOBEHUS INOCPEICTBOM
aBTOMAaTUUYECKOT'O OTKJIOUEHMS MCTOUHMKA NUTAHUSA OCYUECTBJISIT CJIeOyOIMM
obpa3oM.
a) Ina cucremel TN
CoorBeTCcTBMEe C TpeboBaHuAMM 413.1-3.3 IOOIKHO OHITH INPOBEPEHO IIyTEM:
1) wu3MepeHUS CONPOTHUBIEeHUs nerau "daza-Hynp" (cMm. 612.6.3).

I[IpuMeuvaumns
1 CoorBeTcTBME MOXeT OBITH INONTBEPXIECHO M3MEPEHMEM COIPOTUBIIEHMS 3alMTHEIX
[IPOBONHMUKOB B YCJIOBMSAX, I[IPUBEIEHHHX B NPUJIOXeHUMU E.

2 BhllleyKa3aHHBEE M3MEPEHUS He HYXHB, eCJIM MMETCsS PacCueTH CONPOTUBIICHUS
nerau "¢azsa-HyJap" MIM CONPOTUBIIEHMS SBAlMTHBIX NPOBOIOHMKOB M KOT'Ia
YCTPOMCTBO 3JIEKTPOYCTAaHOBKM IIO3BOJISET NPOBEPUTH IJIMHY M [IOINEPEeYHOEe
cedueHMe MNPOBOINHUKOB. B BTOM ciiyyae NIpOBepka HENPEPEBHOCTM 3allMTHBIX
IPOBOIHUKOB (CcM. 612.2) gaBjasgeTCcda IOCTATOUHOM;

2) TPOBEPKM XapaKTEPUCTUK BalMTHOT'O YCTPOMCTBa (T. €. IPOBEPKM TOKOB
YCTaBKM aBTOMaTMUECKMX BHKJIOUATEJIEM M TOKOB IIJIaBKUX BCTaBOK
IpeloxXpaHUTeNey, a TakKxe McHbeTaHusa Y30) .

[lpmMeuanme - [IpyMMEepEH METOOOB MUCIHTaHMA Y30 NpMBEOEeHH B IIPWMIIOXEHMM B.

Kpome Toro, 2bbeKTMBHOE CONPOTUBIIEHME 3a3emiieHusa R/, HOOJIXHO OBTH BHOPAHO,
Tme 5TO HeobxommMmMo, B coorTBeTcTBUM C 413.1.3.7.
b) Ina cucreme TT
CooreBercTBMe C TpeboBaHmaMm 413.1.4.2 nojrxkHO OBITH INPOBEPEHO IIyTEM:
1) wm3MepeHUS CONPOTUBIIEHUS 3az3eMIMUTEJIS IJiS OTKPHITHEX IPOBONANMX UYacTel
3JIEKTPOYCTAaHOBKM (CcM. 612.6.2);
2) TPOBEPKM XapaKTEepPMUCTUK BalMTHOT'O YyCTPOMCTBa. OJTa IIpoBepKa IOJIXKHA OBITH

npoBereHa:

- ojua Y30 - OCMOTPOM M MCIHTaHMEM.
[lpyMmeuvanme - I[IpMMEpPEl METOLOB MCIEITaHMA Y30 NpMBEIOeHH B IIPUIIOXEHUM B;
— IJIS SBallMTHEIX YyCTPOMCTB OT CBEPXTOKOB — BM3YyaJIbHOM NPOBEPKOM (T.e.

IIPOBEPKOY TOKOB YCTAaBKM aBTOMAaTMUECKMX BBIKJIOUATEJIEM, TOKa IIJIABKOM BCTaBKMU
OJIS NIPeOoXPaHUuTeJen) ;
- IOJI9 SBAalMTHHEIX [NPOBOINHMKOB — [IPOBEPKOM MX HEIPEPEBHOCTM (cMm. 612.1).

c) JOna cucTemel IT
CooreeTcTBMe C TpeboBaHuaAMM 413.1.5.3 DoJpkHO OBITH [NPOBEPEHO IIyTeM pacueTa
WM MBMEPEeHMs TOoKa INePBOI'0 3aMblKaHMS Ha 3eMJIo.

[lpuMeuvaumns
1 3T0 mMBMepeHMe He TpebyeTcsda, €ClM BCe OTKPHTHE NPOBOIAIME UWaCTU



BJIEKTPOYCTAaHOBKM IIPMCOEOMHEHE K CHUCTEMe SBakeMJIeHMSs MCTOUHMKA NUTaHUS (CM.
312.2.3) B craydyae, KOI'la CUCTeMa coeIMHeHa C "3ewmiyen" uUepes CONPOTUBIIEHUE
(cm. 413.1.5.1).

2 VBMepeHMS BHIIOJHAIT TOJIBKO B TOM CJlydae, €CJM pacueT CHeJlaTbh HEBOS3MOXHO
n3-3a OTCYTCTBMA BCeX NapaMeTpoB. IIprM 3TOM IOOJIKHEL OBITb [NPMHATEL MEPHI
nIpegoCTOPOXHOCTM IIPM BEREIINIOJIHEHUM M3MEPEHNMH, yTOoOB M30eXaThb OIIaCHOCTU
IBOMHOIT'O BaMBIKAHMI Ha "semio".

TaMm, IIe MMeTCS yCJOBUSA, NOONOOHEE ycjaoBuaAM TT B ciiydae BTOPOI'O BaMBIKAHUA
Ha "semso" (cMm. 413.1-5.5a), NOPOBEPKY BHIIOJHAIT B COOTBETCTBUU C
6l2.6.1B.

TaMm, I'Ie ¥MMenTCd YyCJIOBUSA, NHOIOOHEEe ycjioBuaMmM cuctTtemel TN (cm. 413.1-5.5b),
IIPOBEPKY BHIIOJHAKT B COOTBETCTBMM C 612.6.1a.

[IpuMeuvaume - [IpM MBMEPEHMUM CONPOTMBIIEeHUA NeTam "dpaza-Hynp" HeoOXOIMMO
ofecCcneumTs INIPUCOEOMHEHME HEe3HAUUTEJIbHOT'O COIPOTURBIIEHMS MEeXIy HeMTPpaJibHOM
TOUKOM CUCTEMEl M SBallMTHEIM [IPOBONHMKOM B MeCTe IONKJIOUEHUS
BJIEKTPOYCTAHOBKM .

612.6.2 V3MepeHME CONPOTUBIIEHUS 3a3eMIIUTEIIS
VI3MepeHMe CONPOTUBIIEHMS Ba3eMIUTENS, T'Ie 3TO0 Heobxommmo (cm. 413.1.4.2
oaa cucremel TT, 413.1.3.2 gna cucTtemsl TN m 413.1.5.3 nmna cucremer 1T)
BEIIIOJIHAIOT COOTBETCTBYIOIMM METOIOM.

I[IpuMeuaumns
1 lpwunoxenmue C maeT, Kak NpUMEp, ONMCAaHME MeTOIa M3MEepPeHMA C
VCIIOJIb30BAHMEM IBYX BCIOMOTAaTeJIbHEIX 3JIEKTPONOB 3a3eMJIEHUAd.
2 EciM pacIoJIOXeHMe 3JIEKTPOYyCTaHOBOK Hpu cucrteMe TT Takoe (HanpuMmep, B
I'opo,ue) y 9TO HEBO3MOXHO IIPAaKTUYECKU obecneumThb TaKMe IOBa BCIOMOT'aTeJIbHEBIX
BJIEKTPOOAa, M3MEPEHME IIOJIHOT'O CONPOTURJIIEHMS (MM aKTMBHOI'O COIPOTUBIIEHUS
PacCTeKaHMI©) HOacCT 3aBHIUEHHYID BEJIUUYMHY .

612.6.3 ViBMepeHME MOJHOTO CONPOTUBJIEHMA netTiau "baza-Hynb"
V3MepeHMe IOJIHOTO CONPOTUBJIIEHMA HeTiu "dpaz3a-HyJb" IOJDKHO BHIIOJIHATBHCH HA
YacToTe, PaBHOM HOMMHAJIBHOM YacTOTE CETU.

[lpyMeyanme - MeToOnsl M3MEPEHMA IIOJIHOI'O CONPOTUBJIIEHMA netriaum "dpasza-Hysp"
IOaHEl B KadecTBe IpuMepa B NPpUJIOXeHur D.

/I3MepeHHOE IIOJIHOE CONPOTHBIEeHMe neTiau "daza-Hynb" HOOJIKHO OTBEeYaThb
TpeboBanuam 413.1.3.3 nnsa cucremel TN m 413.1.5.6 mns cucTemer I'T.

[lpuMeuaume - ECJM Ha BEJMUMHY I[IOJIHOI'O CONPOTHUBJIIEHMA netiam "daza-Hysp"
MOTYT IIOBJIMATB 3HAUMTEJIbHBEIE TOKM 3aMBIKAHMA Ha 3EMJIID, pPe3yJibTaThl
MSMepeHT/HZ, BEIIIOJIHEHHBEIE TIPVM TaKMX TOKaAX B 3aBOIOCKMX WJIN ﬂaGOpaTOprIX
YCJIOBMSAX, C TOKOM, YIOOBJIETBOPAKIMM YKa3aHHEM TpeOOBaHMAM, MOTYT OBITH
IIPUHSATE BO BHMMaHME. OTO OCODEHHO OTHOCUTCSH K KOMIIJIEKTHHEM YCTPOMCTBAaM
3aBOICKOT'O M3TOTOBJIEHMS, BKJOUAS WMHOIPOBONE, MeTaJlIMuecKue TPyObB U
kabenu C MeTaJlJIMYeCKMMM OOOJIOUKaMM .

TaMm, e TpeOOBaHMA STOTO NOANYHKTA He YIOBJIETBOPSATCS MM B Clydae
COMHEHMUM U TI'Ie IIPMMEHEHO B COOTBeTCTBMM C 413.1.6 IOOHNOJHUTEJbHOE
YPaBHVMBaAHME IIOTEHLUMAJIOB, G(D@eKTMBHOCTb STOI'O YPaBHMBAHMA IOOJIXHA OBITH
IpOBEpPEHa Ha COoOoTBeTCcTBMe TpeboBaHMAM 413.1.6.2.

612.7. NpoBepka NOASAPHOCTU



TaM, T'Ie 3alpelleHa YyCTaHOBKA OINHOIOJIIOCHHX BBIKJIOUAKIMX allapaToB B HYJIEBOM
paboueM MNPOBOIHUKE, MNPOBEPKa IMOJAPHOCTM HOOJIKHA OBIThH BHIIOJIHEHA, UYTOOEH
YIOOCTOBEPUTHCHA, UYTO BCE TaKMe aNlapaTH BKJIOYEHB TOJIBKO B (QasHBI
IIPOBOIOHUK .

612.8. UcnbiTaHMe 3/1€eKTPUYECKON NPOYHOCTH

612.8.1 OBume IIOJIOXEHMUSI
VICIBITaHYAM MOOBEPTAlT TOJIBLKO 00O0OPYyINOBaHME, KOTOpOe M3TOTOBJIEHO WIIU
MOIOEPHUBUPOBAHO Ha MECTe YCTAaHOBKU.

612.9. NpoBepka paborocnocobHoCTHN

KoMnyekTHBIE YyCTPOMCTBA, TakMe, KaK paclpelesMTeJIbHbEE YyCTPOMCTBA M WMTH
YIpPaBJIeHUs, NPUBONB, CMUCTEMEl yNpPaBJI€HUS M OJIOKMPOBKM, IOJDKHEI OBITH
IIOOBEPIHYTH I[NPOBEPKEe HAa pPabOoTOCHOCOOHOCTb, UYTOOE yOeOuMThbCH, YTO OHU
NPaBUJIBHO CMOHTMPOBAHE, OTPETrYJMPOBAHH M YyCTAHOBJIEHEL B COOTBETCTBUU C
Tpe®OBaAHMAMM KOMIIJIEKCA cTaHzmapToB I'OCT P 50571. AnmapaThl 3allMTH IOJDKHEL
OBITE [IOOBEPTHYTEH NPOBEPKe Ha paboTOCHOCOOHOCTL, €CJIM HeOoOXOoIMMO
[IPOBEPUTH, YTO OHU MNPABUJIBHO YCTAHOBJIEHEl U OTPEIYJIMPOBAHH.

[lpuMmeuvanme - MeTOonul NPOBEPKM pPabOTE Y30 OaHEl B KaUeCcTBe IIPUMEPOB B
NIpUJIOXeHUn B.

[lpunoxenne A
(pexoMengyemoe)

MeToa naMepeHunsa CONpoOTUBJIEHUA U30IALMUN NOJ1a U CTEH

B xauecTBe MCTOUHMKA [NOCTOSHHOT'O TOKa MCIIOJL3YIT MeIaoMMEeTpP,
obecrneumBapUM HaNpsxeHue xojocToro xozma 500 B (mmm 1000 B, ecnu
HOMMHAJIBHOE HalpsXeHMe yCcTaHOoBkM nperwmaeT 500 B).
CONpPOTUBIIEHME MBMEPSIT MEXIOY M3MEePUTEJILHEIM BJIEKTPOIOM UM 3allMTHBEM
IPOBOINHUKOM DJIEKTPOYCTAHOBKU.

VIBMepUTEJILHEIE BJIEKTPONE MOTYT OBTH OIHOT'O M3 HMWXECJEOYKIMX TUIOB. B
cJlyyae pasHOIJIaCuM PEeKOMEHOyeTCs MCIOJIb30BaTh 3JekTpon 1.

HpMMeuar-me — JVlcnelTaHUA peKOMeH,HyeTCF[ BHIIIOJIHATBEL IO HAHEeCEeHIMA Ha MCIIBITYEeMBIe
[IOBEPXHOCTU OTIEJIOUHHX IIOKPHTUNM (Jlak, Kpacky U OpyTMe OTIeJIOUHEE
MaTepMasl) .

N3MepuTenbHbIX 3nekTpoa 1

AJIexTPOol COCTOUT M3 KBAIPATHOM MeTaJIMUeCKOM IJIACTHHEL CO CcTOopoHOM 250 MM
¥ KBaIpaTHOM BJIAXHOM BOIOIOIJIomammey OyMary MM MaTepuM, M3JIMIHIOKL BJary
M3 KOTOPOM yZHajifdioT, CO CTOPOHOM npuMepHo 270 MM, IOMellaeMoy Mexny
MeTaJINIMUeCKOM IJIACTUHOM U U3MEPSAEeMOM NOBEPXHOCTHIO.

Bo BpeMsa M3MepeHMS JIACTUHY NIPWAXMMAIT K [NOBEPXHOCTM IIOJla MJIM CTEHH C



ycunmeM npubnamsuresnbHo 750 mam 250 H COOTBETCTBEHHO.
U3MepuTenbHbIX 3nekTpoa 2

VIBMEepUTEJNIbHEY BJIEKTPOI MNPENCTaBJIgseT COOOM TPEeHOXHMK, HOXKM KOTOPOTO
0o0pal3yinT BEPUIMHEl PaBHOCTOPOHHETO TpeyIoJibHUKA (pUCyHOK A.l).
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Pucysiok A1 — Hemeraremmat asexypoa 2
"PucyHok A.l - JcHOeITaTeJNbHEM 3JjiekTpon 2"

Kaxnmas HOXKa MMeeT 3JIaCTMYHOEe OCHOBaHMe, ofecrneumBamlliee NP HATPy3Ke
IIJIOTHEI KOHTAKT C M3MepseMOM NOBEPXHOCTBI IJiomanbio npmdnmamresnbHo 900 mmM2

n conporuBiyeHue meHee 5000 Om.
[lepen M3MepeHMEM NOBEPXHOCTbH CMAauMBAT MM IIOKPEBAKT BJIAXHOM MaTepuel. Bo

BpeMs M3BMEPEHUNV TPEHOXHUK IIPWXMMAKT K NOBEPXHOCTM I[I0JIa WMJIM CTEHE C
ycunmeM, paBHEM 750 mnm 250 H COOTBETCTBEHHO.
I[Ipunoxenne B
(pexomMengyemoe)

Mposepka pab6otbl Y30

B kauectTrBe IIPVMEePrOoB IIaHBI Ccllegylumre MeTOIbB

Metoa 1

Ha pucysHke B.l noxasaH NPMHLMI METOIAa, IIPU KOTOPOM pPeryyiMpyeMoe
CONPOTHUBJIEHME IIPUCOSOUHSAT MeXIy (QasHEIM NPOBOINHMKOM Ha CTOPOHE HATPY3KU U
OTKPBEITOM MNPOBOINAMNEN YaCTb. TOK YyBEJIMUMBAWLT I[IyTEM yMEHBIIEHUS

CONPOTUBJIEHMA PerylIMpyeMoTro pesucTopa R p.

Tox I JemnbTa, npm koTopoM Y30 cpabaTeiBaeT, He OOJIKEeH ObTb OoJiblle
HOMMHAJIbHOT'O TOKa cpabareBanma I JlenbTa n.



[IpuMewvaHme - OTOT MeTOJ MOXeT OHTb MCIOJBb30BaH moa cucrtem TN-S, TT m IT.
B cucreme IT MOxeT OBITH COEIMHEHME TOUKM CXEMEl C BeMJjie) NpM NPpOBeOeHUMU
MCIEITaHMsA, HeoOxommmoe njsa cpabaTeiBaHua Y30.

MeTopa 2

Ha pucyHke B.2 nokasaH NPMHLMI MeToIa,

IpY KOTOPOM perylMpyeMoe
COIOCTAaBJIEHME MPUCOESIUHAIT MeXIy ONHMM IIPOBOIHUKOM
paboummM)

Ha CTOPOHEe MNUTAHUA U IPYI'UMM MNPOBOIHMKOM
ba3HBIM)

(basHBEIM MJIM HYJIEBBEIM
Ha CTOPOHE HATPY3KU.

(HyJleBEIM paboumMm UIn
Tok yBeIMUMBAKLT NYyTEM yMEHbIIEHMSA
CONPOTUBJIEHNA PEryIrMpyeMoro pesmucTopa R p.

Tox I JembTa npm kKoTopoM Y30 cpabaTeBaeT, He IOOJkeH OuhTb Oojbme I JenbTa
n. HarpyBKa BO BpeMA MCIIBEITaHMA IOJOJIXHa OBITH OTCOeIMHEHa .

IpmMeuvanme - MeTon 2 MoxeT OHTb MCIOJb30BaH nOJjs cucrem TN-S, TT m IT.
L1
1T L2
T L3

Pacyrok B.1 — Cxema nposepxu Y30 no merony 1

"PucyHok B.l - CxeMma nposepku Y30 no metonmy 1"
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Haz2pyska omcoedunena

Pucynok B.2 — Cxema npoBepxu Y30 no merony 2

"PucyHok B.2 - CxeMma nNpoBepku Y30 no meromy 2"

Metoa 3

Ha pucyhnke B.3 nokaszsaH NPMHLMII MeTOIa, MCHOJIb3YKIEI'O BCIOMOI'aTeJlbHBIN
sJleKTpon. TOoK yBeIMUMBAKT IYyTeM YyMEHBIIEHMS COIPOTMBIIEHUS PeryJIMpyeMoI o
pesucTopa R p.
3aTeM M3MepAnT HanpaxeHue U MexOy OTKPEITEMM [NPOBOIALMMM YaCTAMU U
HEe3aBMCHMMEIM BCIIOMOT'aTEJIbHEIM 3JIEKTPOILOM.

NzmepaoT Takxke TOK I JlenbTa, KOTOPHM He IOOJKeH OuhThb Oojybme I JenbTa n,
npm xkoTopoM Y30 cpabaTelBaeT.

HOJDXHO OBITH BEHIIOJIHEHO CJlelyKllee YCJIOBUE

I
HernbTa
U=<1TU-——-"——--"- ’ (B.1)
LI
IenbTa n

TIe
U - npemejbHOE HOPpMMPpYyeMOe HaNpsSxXeHMe MNPUKOCHOBeHus, B.
L

I[IpuMeuanus:
1 Metom 3 MOXeT OBITH MCIIOJIBE30BAH TOJIBKO B TOM CJlydae, €CJIM PacCIIOJIOXEHUE
BJIEKTPOYCTAHOBKM I[IO3BOJISET MCIOJIB30BATHL BCIOMOT'ATEJIBHEM BJIEKTPOI.
2 Metronm 3 MoxeT OBITBH MCIOJB30BaH IJjig cuctem TN-S, TT m IT. B cucreme IT
MOXET OBITE HEOOXOOMMBIM [IPM NPOBEOEHMM MCIBITaHUM COEIMHEHME TOUKM CUCTEMEBL
Cc zeMmyier pmaJji obecneueHus cpabaTeiBaHusa Y30.
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Pucynok B.3 — Cxema npoeepxu Y30 no metomy 3
"PucyHok B.3 - Cxema npoBepkm Y30 no metomy 3"

I[Ipunoxenne C
(pexoMengyemoe)

N3mepeHne conpoTuUBEeHUa 3a3eMnuTens

1 M3MepeHMsa CONPOTUBIIEHMA 3a3eMIIMTEeJIA B KadecTBe IpuMepa MOXeT OBIThb
NPMHATa cJenyomas MeTonouka (pucyHoOk C.1).

[lepeMeHHBM TOK HEMS3MEHHOM BEJIMUMHEL IPONYyCKAKT Mexny 3aszemimureseM T u
BCIIOMOT'aTeJIEHEIM 3JIEKTPOInOM 3as3emyeHuda T 1, pacrnoJIOKeHHOM Ha TaKOM

paccToaHUM, UYTOOBl 30HEI PACTEKAaHMA OBYX Bas3eMIIUTeJIEM He [IePeKPEBAaJIMCh.

BTopo¥ BCHIOMOT'AaTENBHEIN 3JIeKTPOn 3as3emyieHuA T 2, B KadeCTBe KOTOPOI'O MOXeT
MCIOJIb30BATbCA METAJJIMUECKUN CTEPXEeHb, [NOTPYXEHHEN B 3eMJI0, IOJIXeH OBIThb
noMemen Mexny T m T 1. 3aTeM M3MepART NaleHMe HanpaxeHuda Mmexny T n T 2.
ConpoTMBJIEHME 3a3eMIMTeNId PaBHO HanpsaxeHumo Mexny T m T 2, »OejleHHOMy Ha

TOK, nporekamumi Mexgy T u T 1, OpM yCJIOBUM, UYTO HET INEPEKPEITMA 30H
pacTrexkaHud.
UTOOE NPOBEPUTH,

UTO COIPOTUBIIEHME 3a3eMJIMTEeJIA OllpeneJyieHO IIPaBMIIBHO,
IIpOBOOAT IOBaA IOOIIOJIHMTEJIBbHBEIX M3MEPEHUA,

OpM KOTOPEIX BTOPOM BCHIOMOTI'ATEJIbHEI
snexkTpon T 2 NepeHOCAT COOTBETCTBEHHO Ha 6 M pjajibme u Ha 6 M Ommxe x T.

Ecim sTHm TPM pe3yJjibTaTa CYUWEeCTBEHHO He OTJIM4YaknTCHd,

TO MX CpenHee 3HadeHUe
IIPMHMMAKT 3a COIPOTHUBIIEHME 3aszeMieHus T.

Ecam mMeeTcsda cCylleCTBEHHOEe pasjiMuMe, TO MCIETAaHMA IOBTOPAKRT IPpKU
YBEJIMUYEHHOM paccToaHum mexny T m T 1.

FEcnm mucneira”Hmue IIPOBOOAT Ha IIepeMeHHOM TOKe HpOMHmﬂeHHOﬁ JaCTOTHI,
BHYTPEeHHee COIIPOTUMBIIEHVE MCIIOJIBE3YEeMOI'O BOJIBTMEeTpa IOJIXHO OBITL HEe MeHble
200 Om/B.
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Pucymox C.1 — Cxema iMepeiins 3o TImels

"PucyHok C.l1 - Cxema usMepeHMa 3azemiamureng"

VIcTOUHUK TOKa, MCHOJ’[bSyeMbH\/J[ OJIa VICIIBITaHMA, OOJIXEH OBIT b oTmeJieH OT
ouTamer ceTu (HanmpuMmep, OYTEeM MCIOJIb30BaHUS pPas3meJIMTeJIbHOT'O
TpaHcdopMaTopa) .

I[Ipunoxenne D
(pexomennyemoe)

N3MepeHune NosIHOro conpoTussieHus netnum "¢gasa-Hynb"

B kauecTBe NPMMEPOB IOJI M3MEPEHMA COIPOTMBIIEHMA neTnm "gaszsa-HyJbp" s
cucTeMel TN MOr'yT OBITH [NPMHATE CJleOyKlie MeTOHE.

I[lpuMeuvaumns:

1 IpennaraeMble MeTOIH OAIOT TOJIBKO NPUOJIMKXEHHBE BEJMUMHBE TOJIHOTO
CONPOTHUBIIEHMA HeTiau "dpaza-Hynb", Tak KaK OHM HEe YUMTBEBAIT BEKTOPHYII
IpMpoOny HANpPAXeHUdA, T. €. yCJOBMA, CYLEeCTByKIMe BO BpeMda pPeajlbHOI'O

3aMbBlKaHMA Ha "semmo". OOHAkKO 3Ta CTEINeHb NPUMOJIMXKEHHOCTM IIpueMyieMa I[IPpU
HE3HAUMTEJIbHOM M3MEPSEMOM PEaKTMBHOM CONPOTMBIIEHMM LIENN.
2 PexKOMEeHIyeTCs IO BEHIIOJIHEHUS M3MEPEeHMS CONPOTUBJIIeHMS neTiau "daza-xysp"
[IPOBECTM MCIEITAHME Ha HENPEPHBHOCTL (612.2) Mexnoy HEeNTPaJIbHOM TOUKOM U
OTKPHEITEIMM NPOBOIOAUMMM YaCTAMMA.

Metoa 1

N3mepeHune conpoTtuBneHun netnm "gasa-Hynb" cnocobom nageHusn
Hanps)XeHusn
(cM. pucyHok D.1)



anMeqanme - CrnenyerT O@paTMTb BHVIMaHIMEe Ha OIllpeleJIeHHble TPYIOHOCTUM IIPpU
IIPVMMEHEHMNM IOTAaHHOI'O MeTOoIna.

HanpsaxeHre B MCHIHTYEMOM LelM M3MEPST C BKJIIOYUEHHBIM UM OTKJIOUEHHEM
CONPOTHUBJIEHMEM HATPY3KM, U CONPOTHUBRJIIEHMe HeTiu "daza-Hynb" pacCUMTHBAKT

1o dopmysie

L1

j: PE

Pucyrok D.1 — Cxema m3aMmepeHns o merony 1

u -U
1 2
7 = ———————= , (D.1)
I
R
roe
Z - NOJIHOe conpoTuBJieHMe netnam "dpaza-uHynp", Owm;
U - HanpgXeHMe, MU3MEPEHHOE IIPM OTKJIIUEHHOM CONPOTUBIIEHMM HaATPYy3KM,
1 B;
U - HanpgxXeHMe, U3MEPEeHHOEe IIPM BKJIOUEHHOM COIPOTUBJIEHUM HATPY3KH,
2 B;
I - TOK, NPOTEKaAKIMUM UYepe3 CONPOTMBJIIEHME Harpys3KM, A.
R
"PucyHnok D.l1 - Cxema usMepeHusa no mMerony 1"
lpumMeuanmne - PasHuua mexny U 1 m U 2 pgosmkHa OBITE SHAUYMUTEJIEHOM.
Metopa 2

N3mepeHune conpoTtusneHun netnum "cdasa-Hysb" NpyM NOMOLLN OTAEJIbHOIO
MCTOYHMUKA NUTaHUA

M3MepeHme BEITIOJIHAKT IIPpY OTKJIIOUEHHOMW CeTU U SaKOqueHHOﬁ HepBMqHOﬁ oBMOTKE

nuTammero TpaHchopMmaTopa. IIpy 2TOM METOHE MCIOJb3YIT HaNpsXeHMue OT

OTIOEJIbHOTO MCTOUHMKA NNIUTaHUs (CM. PUCYHOK D.2) M COIIPOTUBIIEHME IIeTJIN



"bazsa-HyJsp" paccumMTEBAKLT IO OQopmysie
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Prcyrok D.2 — Cxema M3MepeHHUA 10 MeTony 2

U
Zz = -, (D.2)
I
roe
Z - conpoTuBJieHMe netau "daza-wHynp", OM;
U - uM3MepeHHOe WUCHHTaTeJIbHOe HamnpsaxeHue, B;
I - M3MEepPeHHHBM MCHBTATEeJIbHEM TOK, A.
"PucyHok D.2 - CxeMa M3BMepeHUus 110 meTony 2"

[lpunoxenne E
(cnpaBouHOE)

PyKoBOACTBO NO NPMMEHEHMUIO HACTOSAILLEero cTaHaapTa

HyMepaLLI/IF[ IIYHKTOB ¥V IIOIOIIYHKTOB HaACTOAWEI'O IIPMJIOXEHMA COOTBEeTCTBYyET
HyMepaluun IIYHKTOB HaACTOAIeI'O CTaHIapTa.

OTCyTCTBME CCHJIOK Ha NYHKTH ¥ HNOINYHKTHE IJIaBel 61 O3HauaeT,

4TO K HMM HeT
JOIIOJIHMTEJIb HBIX IIOSICHEeHUMN .

E.611 OcmoTp

E.611.2 IIpoBepka IpenHasHAUeHAa Takxe, YTOOb yDenmuTbCsa, 4YTO OOOpyHOBaHME
YCTAHOBJIEHO B COOTBETCTBUM C MHCTPYKUMAMU M3TOTOBMUTEJIS M €TI0

paboToCnoCOBOHOCTE NIPM B3TOM HE yXyOJach.
E.611.3
Bropom ab3ar
Hanyume NPOTUBOIIOXAPHEIX YIIJIOTHeHUM (527.2)
NPENaTCTBYRIMX PACIPOCTPaHEHMI OI'HS,

a) U OPYyTUX CPEenCTB,

a TakKxXe BSallMTE OT TEeIlJIOBLIX
BOosmeMcTBUlML (527.3 m 527.4)

YcTaHOBKA YIUJIOTHEHMM MNOOTBEPXIOAETCA COOTBETCTBMEM MOHTAaXHBIM MHCTPYKLMAM,
paspaboTaHHBEIM Ha OCHOBE TMIIOBBIX MCIBITaHUNM MOK HOjiga COOTBETCTBYIMX
MaTepMraJioB (Ha paccMmMoTpeHuM B MCO) .

HyxakMx IOPpyIMX MCIBITAHMM [IOCJIE 3TOTO He TpebyeTcs.



b) BammTa oT TepMmueckux sbdexkToB (ryiaBe 42 m 43)
[IpaBwujia TJIaBH 42, KacawoiMecsd 3alMTH OT TepMUUYeCKUX 2QHeKToB, OTHOCHATCH K
HOPMAaJIbHBEIM YCJIOBMAM pPabOTE, T.e€. NPU OTCYTCTBUM aBapuUM.
BamyTa OT CBEpPXTOKa BJIEKTPONPOBOIOK fABJISETCS NPeIMeTOoM IJlaBkl 43 u
pasnenor 473 m 533.
Pa@OTy alriapaToB 3allMTEl B pe3yJibTaTe aBapuy, BKJIIIOWasA KOPOTKOE 3aMbBIKaHNME,
WY [eperpy3KlM, paccMaTpMBanT KakK paboTy B HOPMAJIbHBIX YCJIOBUAX.
c) BammTa oOT BO3TOpanHmsa (482)
TpeboBaHusa paznesyia 482 nJjg NoxapoOollaCHHX 3O0H NOoApasyMeBalnT, YTO 3allMTa OT
CBEPXTOKA BHIIOJIHEHA B COOTBETCTBUM C IpaBuiiaMu IJiaBe 43.
TpeTuy M YeTBEePTHM ab3allbl
Buibop MNPOBOIHMKOB I10 IJMTEJIBHO HOONYyCTMMOMY TOKY M IIOTepe HalpSXeHUHd,
BHIOOP YCTPOMCTB 3allMThl M CUTHaJIM3alUM M yCTaBOK MX Ccpab®aThBaHUA.
Boibop MNPOBOIHMKOB, BKJIOUAS MX CeUeHMS UM MaTepumal, CIocoO MOHTaxa, MOHTAaxX,
a TakXe YyCTaBKM 3allMTHHX YCTPOMCTB IMNPOBEPSAIT B COOTBETCTBUM C pacueTaMu
[IPOEKTUPOBIMKA BJIEKTPOYCTAHOBOK COTJIACHO IIpaBMJIiaM KOMILJIeKCa CTaHIapTOB
I'OCT P 50571 u ocobenno rnaB 41, 43, 52-54.
Bocemom abzarg
Hannume cxeM, OpenynpexnanlMx HaINMCeY MM IPYyTOoM NOOOOHOM MHOOpMalLUM
Cxema, onpeznesieHHasa 514.5, ocobeHHO HeoOxonouma, KOT'Ia DBJIEKTPOYyCTaHOBKA
MeeT HEeCKOJIBKO paclripeneJZIMTEeJIbHEIX IITYHKTOB.
Iecarems abzarl
[IpaBUJIbLHOCTL COEIMHEHUS MIPOBOIHUKOB.
[leJiblo 2TOM MNPOBEPKM ABJIAETCH NPOBepKa MNPaBUJILHOCTM BHOOPa COeIMHUTEJIEN
IOJIS TIPOBOIOHUKOB M MNPaBUIIBHOCTM MX MOHTAaXa.

B ciiydyae COMHEHUS PEeKOMEHIYyeTCS M3MEPUTH COMNPOTUBIIEHME COEIMHEHUM:
COTIPOTUBJIEHME IOOJIXHO OBITH He OoJjiee ueM COINPOTUBJIEHME MNPOBOIOHMUKA IOJIMHOM 1
M UM IIOII€EPEYHEIM CE€UEHMEM, PaBHBIM HaMMEHBIIEMY CEUYEHMIO COEOVMHAEMBIX
IIPOBOOHMKOB.

OmmHHaIuaTe abzall
HOCTYIHOCTE HOJIA yHOOOHOM pa®oTH, MIOEeHTUOMKALMM UM OOCIIYXMBAHUA
BJIEKTPOYCTAHOBKMA .

HeoOxommuMO HOpOBEPUTH, UYTOOH paboume NpuOOpPHE OBUIM JIETKO IOCTYIIHEI
onnepaTopy .

Ina npubopor 6e30IacHOCTM (BKJIOUAS aBapUMHYI OCTAaHOBKY) cM. 537.4.
g nNpubOOpOB OTKIIOUEHMUS MEeXaHM3MOB IIPM UX OINepPaTUBHOM OOCIIYXMBaHUM CM.
537.3.

E.612 VchnelTaHus

[lpuMmeuvanme - JuHpopMalyMsa O TpeOOBaHMAX K M3MEPUTEJIbBHOMY OOOPYHNOBAHUI U
O0OPYyIOBaHMIO CUTHAJNIM3ALUM IPMBEOeHa B CTaHmapTax cepum MOK 61557.

E.612.2
HenpepelBHOCTE SBAlIMTHHEX [IPOBOINHMKOB, BKJIOUAS MNPOBOIHMKM TJIABHOM U
IOOTOJIHUTEJIbHOM CUCTEM YPaBHMBAHMSA INOTEHUMAJIOB
39TO MCHBEITAHME, HeOOXOIMMOE IJIsS MPOBEPKM IEeMCTBUS SBallMTH, OCYIECTBJIISEMON
[IOCPeICTBOM OTKJIOUEHMSA NUTaHUA (cM. 612.6), CUMTAOT YyOOBJIETBOPUTEJILHEM,
ecnu npmubop, MCHOJIb3YEMBIM IJIS MCIBEITAHMS, OaeT COOTBETCTBYUME NOKa3aHUL.

Hpnmeuanne - BemmuumHa TOKa, MCIOJIB3YEMOIT'O OJIS MCIBTAHMA, IOJDKHA OBITH
MalJia, UTOOB HE BHI3BATHL OIIACHOCTU BO3T'OpPaHMA WMJIV B3PEHIBA.

E.612.3 ConpoTHBIIEHME M3OJALUM BJIEKTPOYCTaHOBOK
MBMepeHMH IOOJIXHBI BEIIIOJIHATBCHA Ha OTKJIIOUEHHOM OJIEKTPOYCTAaHOBKE .
OBOBIUHO M3MEPEHNME COIIPOTUBIICHMA M3O0JIALMVNM BEIIIOJIHAKT Ha BBOIOE YCTAHOBKU.
Ecam MSMEPEHHOE 3HAUEHNME COIIPOTUBIICHMA MI3OJIALMM OKaXeTCHd MEHbIEe
npmBeneHHoOTo B Tabimue 61A, yCTaHOBKa MOXeT OBITH pas3nejieHa Ha HeCKOJIbKO
Y4aCTKOB, ™M IOOJIXHO OBITH MSMEPEHO COIIPOTUMBIIEHME M3O0JIALVNM KaXIoIr'o ydacCcTKa -—



Ecau nnga xakoro-nmbo ydacTKa YCTAHOBKM M3MEPEHHOE COINPOTUBIIEHME M3OJISLUU
OKaxeTCd MeHblle, YeM oINpenesyieHo B Tabiuile 61A, HeoOXOOMMO MU3MEPUTH
CONPOTHUBRJIEHME M3O0JIALUMM KAXIOOM LEelM DTOI0 ydacTKa DJIEKTPOYyCTaHOBKU.

Korma HeCKOJIBKO LeleM MM MX YacTel OTKJIIYAlnTCHS 3allMTOM MMHMMAJILHOIO
HaNpsSaXeHUd (HalpuMep, KOHTAaKTOpaMM, OTKJINYAKIMMM BCEe TOKOBeIylMe
IPOBOIOHMKM) , COIPOTUBRJIIEHME M3OJIALUM DTUX LelNell MM UMX JdacTel M3MepSiT
pasnesibHO.

ECcyM HEeKOTOpBE DJIEKTPOINPMEMHUKM IPUCOEIOMHEHH K LeNM CTAalUMOHAPHO, TO
MBMEPEHUS paspeumaeTcs NPOBOIOUTL MeXOYy TOKOBENYUMMM IPOBOINHMKAMU U
"zemnen".

Ecay npM 5TOM SBHaUYEHME COINPOTUBIIEHMS M3OJISLUM OKAXETCS MEeHbIe
IPMBEIOEHHOTO B Tabmuile 61A, 3TU BJIEKTPONPMEMHUKM IOJDKHBI OBITh OTCOEIOMHEHEBI
M V3MEpEeHMUs [IOBTOPEHH.

E.612.4 3ammTa pas3nejieHUEM lelen
Eciu obopyInoBaHME MMeeT KaK OTHEeJIEHHYK Liellb, Tak M IOpyI'ue uenmu, TpebyeMas
n30J4uMsa obecrnedmpaeTCad KOHCTPyKLMEN ODOpyIOOBaHMs, OTBedawlel TpeboBaHMAM
0e30I0aCHOCTM COOTBETCTBYUIMX CTAHIAPTOB.

EciM CTaluMOHAPHBM pPa3OeJIMTEJIbHBIY MCTOUHMK [NMUTAHUSA HEe UMeeT
COOTBETCTRYKUEY MAPKUPOBKM, HeOOXOOMMO NPOBEPUTL, UYTO €I'0 BTOPMUUHHE LelNu
VMEIT IOBOVHYK WM YCUJIEHHYI M30JIALUMID OTHOCUTEJIBHO €TI0 Kopllyca (mojuda
[IEPEeIBMXHEX MCTOUHMKOB nmMTaHmsa cm. 413.5.1.1).

E.612.6 IlpoBepka yCJIOBUM, HEOOXOIMMBIX IJiS pab®OTH YyCTPOMCTB SallMTH,
obecrneuMBaKlel aBTOMATUUECKOE OTKJIOUEHME MCTOUHMKA NUTAHUS.
E.612.6.3 V3MepeHMe [OJIHOT'O COIPOTUBIIeHUd neTau "daza-Hynp"

B mpunoxeHur D HacToAmeIro CTaHZapTa OaHb, KaK IPUMMEPH, MEeTOIH M3MepeHUS
cConpoTuUBJIeHUd neTam "daza-Hynb".

a) PaccMoTpeHMe NOBBIUEHMHA CONPOTHUBIIEHMS NIPOBOIHMKOB, BEIBZBaHHOI'O
IIOBHIIEHVEM TEeMIlepaTypel. Korma M3MepeHMs NIPOBEeIeHB NNPYM KOMHATHOM
TeMIIepaType M MaJlbxX TOKax, 4YTOOB MNPMHATH B pPAacCUeT I[IOBHIIEHME COINPOTUBIIEHUSA
IPOBOIOHMKOB B CBSA3M C IIOBHIIEHMEM TeMIepaTyphl, BEBBAHHOI'O TOKOM 3aMbIKAHUA,
n ybenurbcsda Ojag cucTeMel TN B COOTBETCTBUM M3MEPEHHOM BEJIMUMHEL
conpoTuBJeHusa nerau "dpaza-Hynb" TpeboBaHMaAM 413.1.3, MoxeT OBTH IPMMeHeHa
HUXeNIpMBEeNeHHasa MeTOoIMKa .

CunranT, uTOo TpeboBaHmsa 413.1.3 BHOOJHUME, ecyiu nerTyusa "daza-wysp"
YIOOBJIETBOPSAET CJlley leMy YyPaBHEHMIO

20
0
Z =< ---, (E.1)
s (m) 31
a
roe
Z - MBMEPEHHAad BEeJIMUMHA CONPOTHUBJIIeHMA netTim "odaza-rHynp", Owm;
s (m)
U - basHOe HamnpsaxeHue. B;
0
I — TOK, BBIBHBANIMM aBTOMaTHUUeCKkOe cpabaThBaHME allapaTOB BallMTE
a B TedUeHMEe BpEeMeHM, yKas3aHHOIro B Tabiuue 41A, miam B TedeHuMe 5

C B COOTBETCTBUM C yCJIOBMSAMM, NpuBemeHHmmMu B 413.1.3, A.

Ecnu m3MepeHHas BeJIMUMHA CONPOTUBJIIEHMA HNeTau "daza-Hynbp" OpeBbaeT 2
U_O/3I_a, foJiee TOUHYK OLIEHKY COOTBeTCTBUSA TpeboraHuaM 413.1.3 MOXHO
coeJlaTb IIyTeM M3MEePEeHUHA BEJIMUYMHBEL CONPOTUBJIEHMA NetTju "dpaza-Hynp" B
cIenyrnuey NOCIeOOBaTEeJIbHOCTU:

— CHauvajla M3MEPSKT CONPOTMBIIEHME netinu "dasza-HyJsb" MCTOUHMKA NOUTAHUS Ha
BBOIE BJIEKTPOYCTaHOBKMU Z_e;

- U3MEPAT CONPOTUBJIEHME (as3HOTO M BalMTHOTO NPOBOOHMKOB CEeTM OT BBOHA IO



pacrnpemenmMTesIbHOTO MNYyHKTa MIM WLMTa yHNpaBJIeHUS;
- U3BMEPSAT CONPOTHUBIIEHMEe GasHOTO M 3allMTHOT'O IPOBOOHMKOB OT
PacHopenemMTesIbHOT'O IIYHKTa WMIM IMTa YHIPaBJEeHMA OO 3JIEKTPOIPMEeMHMKA;

— BEJIMYMHEI COHpOTMBHeHMﬁ @aBHOPO M HYJIEBOI'O 3allMTHOI'O IIPOBOIHMKOB
YBEeJIIMYMBAT OJI4d ydeTa IIOBHIUEHNVA TeMIIlepaTyphl IIPOBOOHMKOB IIPM IIPOTEKAHMNM II0
HIVM TOKa 3 aMBEIKAHWMA. HpM S5TOM HGO@XOEMMO YUUTEIBATE BEJIMYMHY TOKa
Cpa@aTHBaHMH aririapaToB 3allMTEL;

- OTU YyBEJIMYEHHBIE 3Ha4YEeHMA COIIPOTUBIIEHUA HO6aBHHDT K BeJIMUMHE
CONPOTUBJIIEHNA NeTar "dpas3a-HyJib" MCTOUHMKA IMTAHUA Z € UM B pesyJbTare
[IOJIy4aKnT pealjlbHyld BEJIMYMHY Z S, B YCJOBMAX SaMBIKaHMA.
©) V3MepeHME CONPOTUBJIIEHMS SBAUMTHEX NPOBOIOHUKOB.

VzMepeHMe CONPOTUBIEHUA HeTiu "dpaza-Hynp" MOXeT OBTH 3aMEHEHO M3MEepEeHMEM
CONIPOTUBJIEHUA R Mexay JoOOM OTKPHTOM MNPOBOIOAINEN YaCTbio M Omxamumey TOUKOM
TJIaBHOM CHCTEMBl ypPaBHMBaHMSA [NOTEHUMAJIOB IIPM CJEOYIUX YCJIOBMAX:

— BaUMTHBEIM NPOBOOHMUK HOOJIKEH COCTAaBJIATH E€IMHYID SBJIEKTPONPOBOIKY C (Ga3HBMMU
IIPOBOOHMKAMM VI He HOOJIXEH COoOIepXaTb Yy4UaCTKOB M3 @eppOMaPHMTHHX MaTepmnaJioB.
B mTOM Cllydae PEeaKTMBHBIM COIIPOTUMBIIEHMEM MOXHO npeHereqb.

[lpyMeuvanme - 3alMTHEE OPOBONHMKM BKJIOUADT MeTajlIMueckue TpPpyOH M IpyIue
MeTalIMYeckye OOOJIOUKM IPOBOIOHMKOB Ha YCJIOBUSAX, OIpeleJieHHHxX B 543.2;

- CceuyeHMe 3alMTHHEX [IPOBOIHMKOB He MnpeBbinaeT 95 MM (2) mo Mmenm.
PekxoMeHIOyeTCs, UTOOB M3MePeHUS MNPOBOIMUIIMCHL C MCTOUYHMKOM MNUTAHUS, MMEIUM
HanpsxeHmue 4-24 B MNepeMeHHOT'O MJIM IIOCTOSHHOT'O TOKa INpu Toke He MeHee 0,2

A.
VI3MepeHHOe CONPOTURIIEHME R IOOJIXHO YIOBJIETBOPSATL CJEOYIIMUM YCJIOBUAM:
1) Korma CONPOTURBIIEHMEM MCTOUHMKA IIMTAaHMSA MOXHO IpeHebpeub

U
m 0
R =< ———-— X —= nysa cucremel TN, (E.2)
m + 1 I
a
m U
R =< —=—=——-= X —--- @mnsa cuctemel 1T, DOe HeMTpalJlb He pacnpenesieHa, (E.3)
m+ 1 21
a
U
m 0
R =< ———- X ——- @mOnsa cucTteMe 1T, T'me HeUTpaJlb He pacnpeneseHa, (E.4)
m+ 1 21
a
TIe
U - HOMMHAJILHOE HaIpsaXeHMe MexIny baszsoM M HeMTpaJjbio, B;
0
U - HOMMHAJIbHOE HalpsaxeHue Mexny baszamu, B;

I - Tok A, obecneumBanmmui cpabaTeEBaHKE OTKJIOUAKIETO BallMTHOTO
a annapaTa 3a BpeMs, onpenesyieHHoe B Tabmuue 41A mnsa cucremel TN
unu B Tabiuue 41B nia CUCTEMEL IT, I npm YCJIOBUSAX,
npuBeneHHux B 413.3.5, B TeueHume 5 cC.
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m - OTHOUEeHMuEe ——-—
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m = ——--- , (E.5)

R
ph
roe
R - conpoTueJieHue (GasHOTO MNPOBOIHMKA, HaAXOOAWIEIOCHA B TOM Xe  CcaMoM
ph BJIEKTPONPOBOOKE, YTO M SBallMTHEM NPOBOOHMUK, OM;
R — COIPOTUBJIIEHUE 3allMTHOTO MNPOBOIHMKA MeXOy JIOOM OTKPBITOMN
IpoBOIOAIEN YacThio 1 OJamxamnmey TOUKOM TIJIaBHOM CUCTEMHI

YPaBHVMBaAHMA IIOTEHLUMAJIOB, OmMm.

[IpuMeuvaume - UTOOB M3MEPEHHOE 3BHaueHMe R OoTBeuasio BhHIIEYKAa3aHHOMY YCJIOBMI,
HanpmMep B ciydae cucTemul TN, 3amMeHdd CONPOTUBIIEHME HeTJM Z S Ha R,
IIOJIYyYUM
1 m + 1
R =R+ R =R(1 +-) =R —-———-- (E.6)

S ph m m

UTOOBl yCJIOBME IJIS CONPOTURIIeHMS neTnu "dpaza-HyJib" BHIIOJHAJIOCH (B
coorBeTcTBUM C 413.1.3.3 mns cucrtemul TN), HeoOXOIOMMO

I —=¢ o = o g el _ (E.7)

m + 1 I
a

Mpu m = 1 ycjioBue OyIeT BHIIOJHEHO, €CJu

U
0
R =< ——=——- . (E.9)
21
a

C YBEJIMYEHMEM M OOIIyCTMMasda BeJIMYMHa M3MEPEHHOI'O COIIPOTHMBIIEHUMA R Tmakxe

YBEeIMUMBAETCs. Hampumep nOpu m = 2 yCJOBMe OyIeT BHIIOJIHEHO, €CJU
U
0
R =< ————- . (E.10)
1,51
a

2) Korpma conpoTHUBJIEHMEM MCTOUYHMKA NUTAHUSA HeJIb34 [IpeHebpedb, HANpUMeEp OJid
cucrtemMmel TN

0, 8m 0



R =< ————- X —--. (BE.11)
m+ 1 I
a

IIpuMeuaune - Kosdduument 0,8 gaBigeTcsa BIIEKTPUUECKON BEJIMUMHOM OTHOUIEHUS
MeXIy CONPOTHUBJIEHMEM 3allMUlaeMOM LEeNM M COHNPOTHUBJIEHMeM NeTyu "daza-vHysnb".
Kak mnokasuHBaeT OIET, STO 3HAUEHME CIPABEIJIMBO B OOJILIIMHCTBE CJy4YaesB.
Ecim M3BECTHO peajibHOE 3BHAaueHMe »Toro kosbduumenTa, To kKosddmument 0,8
norkeH OBITH BaMeHEeH Ha 5TO peajibHOe 3HaueHue.

I[lpunoxenne F
(madopmanmonuoe)

NMepuognyeckne oCMOTPbl U UCNbITAHUSA

F.I O6wme nonoxxeHnsa

[lepmoOMUEeCKMM OCMOTP M MCHHTaHME 3JIEKTPOYCTAHOBOK BEHIIOJHAKWT C LEJbI
OoIpeneJIeHMs, UYTO COCTOSAHME YyCTaHOBKM MM €€ YaCTM He YXYIMJIOCh
HaCTOJIBKO, YTOOH NPEenCTaBJIATh ONACHOCTBL NPM SKCIUIyaTaluuM, M COOTBETCTBYyeET
OEeVCTBYOIVMM HOPMAaTMBHEIM JOKYMEHTAaM.

JONOJIHUTEJIBHO HeOOXOIMMO MNPOBEPUTL, HE M3MEHMIMCH JIM YCJIOBMUSA
MCIOJIb30BAaHMSA [OMENEHUM OT Tex, IJIsg KOTOPEIX 3Ta yCTaHOBKAa
npenHasHadalach.

IpuMeuaume - JVHOopmMauMsa, IOaHHAA OJI8 NPUEMOCIHATOUHEIX MCIHEITAHMUM, B NPUHLUIIE
IpurogHa TakKxXe IJiS NepMOOUUEeCKMX OCMOTPOB M MCIETAHMUN.

F.2 NUHTepBan Mmexay nepmoaonvyeCKMMn OCMOTPaMM U UCMbITAaHUAMMU

[Iocyie OpMEeMOCHATOYHLIX MUCILTAHUN NEPUOOMYUYECKUM OCMOTP M MCIBITaHUE
BJIEKTPUUECKUX YCTAHOBOK IOJDKHBEL OBITH BBIIIOJIHEHH C MMHMMAJILHEIM MHTEPBAJIOM,
ornpenesyideMbM XapaKTePprMCTUKaMM YCTAHOBKM, YCJIIOBMAMM €€ JKCIJlyaTauum "
OKpYyXalel Cpelbl.

MaxkcHrMaJlbHBIM MHTEPBAJI MEXOYy OCMOTpaMM MOXEeT OBIT b YCTAHOBJIEH HOPMATVBHBEMIA
TPeOOBAHUAMMN .

I[IpuMeuanus:

1 SToT mMHTepBaJl MOXeT OBIThH ONpenejieH, HalpuMep, B TpM IoJa, 3a
MCKJIDUEHMEM CJIeOy lMx CJlydaeB, I'Oe MOXeT CylleCTBOBAThL OoJjiee BHCOKMM PUCK,
uTO TpebyeT OoJjiee KOPOTKOTO Iepuona:

- paboume MecCcTa M 3OHB, I'Ie CYWLEeCTBYeT OINaCHOCTb CHIMXEHMA KadecTBa
YCTAHOBKM, BOS3IOPAHMA WMIIM B3PEBA;

- paboume MecTa M 3OHB, I'Ie NPUCYTCTBYEeT KaK HMU3KOe, TaK M BEICOKOE
HanpsaxeHue;

— KOMMYHAJIbHBIE YCTaHOBKIU,

— CTPOMTEJIbHEIE IIJIOWAOKIM; .

— BOHH, I'Ie MCIOJIE3YIT [NEePEeHOCHOEe O0OpyIOOBaHMe.
ﬂHH KUITBIX HOMemeHMﬁ MOXET OBITh IIPVIHAT BoJiee ﬂHMTeHbHHﬁ MHTEPBAJI MEeXOy
OCMOTpPaMM ¥ MCIIBITAHVAMN .

2 TlepMOIMYECKHUM OCMOTP M MCIBITaHMEe MOTYT OBIThH BaMeHEHHE B cllydae OOJIbIMX



BJIEKTPOYCTAHOBOK (HalNpMMEp, B TSXEJIOM MNPOMEBIJIEHHOCTHM) COOTBETCTBYIUMM
Be30MIacHEM PEeXMMOM SKCIUIyaTalMry, OCYHWEeCTBJIAEMOM KBalIMOMUIIMPOBAaHHBM
IIEPCOHAJIOM, M MOHUTOPMHIOM pPabOTH ODOPYHOOBAHMUA M YyCTAHOBKU.

F.3 O6beM nepumoanvecKoro oCMoTpa U UCNbiTaHUM

[leprMOoIMUECKUM OCMOTP M MCIBETAHMS INOJDKHE BKJIOUATE 10 KpawHEeW Mepe:
- OCMOTPp YyCTaHOBKM, BKJIOUAS 3alMTy OT OPAMOT'O IIPUKOCHOBEHMS M OT
BO3TOpPaHUL;

— VICIIBITaHMEe COIIPOTHUBIIEHMA M3O0OJIALVI,;

— VICIIBITaHME HEIIPEPBEIBHOCTM 3allMMTHEIX I[NIPOBOIHVMKOB;

— VCIIBITaHMEe 3allMTel OT KOCBEHHOI'O IIPMKOCHOBEHMA;

- HOPOBepPKy paboTocnocobHocTu Y30 (CM. OpUIIOXeHHUEe B).

F.4 Otuer

[Iocyie KaXOOT'O MNEePUOAUUYECKOT'O OCMOTPa M MCIHIBITAHMM IOJIXKEH COCTaBJISATbLCSH
OTUEeT, KOTOPHEIM IOOJIDKEH BKJOUATL B Ccebs, B IOOIOJIHEHME KO Bcel MHQopMauum o0
OCMOTpe, MNPOIEeJIaHHEIX MCIBEITAHMAX M UX pe3yJibTaTrTax, MHOOpMaLMO O JIOOBIX
VM3MEHEHUAX WM MONEPHM3AUUM U PEKOHCTPYKLUMM YCTAHOBKMU M BHSABJIEHHEBIX
HECOOTBETCTBMAX YCTAHOBKM MM €e YacTeM¥ OeMCTBYKIMM IpaBujlaM M HOPMaM.

Ipunoxenune G
(mrdopManmonHOE)

Tpe6oBaHMA K NPOTOKOJ1y UCNbITAHUN 3J/IEKTPOYCTAaHOBKMU 34aHUA

G.1 IpOTOKOJ MCHIBITAHMM IOOJDKEH COIEPXaTk IOCTOBEPHBE, OOBEKTMBHHIE M TOUHHE
pesyJbTaTE MCIETaHMM, OAaHHEE OO0 YCJIOBMAX MCIHEITAHUM UM IIOTPEWHOCTU
MU3MEPEeHUN, 3aKJIYeHMEe O COOTBETCTBMM MUCIHTYEMOM 3JIEKTPOYCTAHOBKM 3NAaHUA
TpeOOBaHMAM HOPMATUBHBIX INOKYMEHTOB U I[IPOEKTHOM NOKYMEHTALUM M IIOKa3bBaTh
TOYHO, YEeTKO U HEeIBYCMEICJIEHHO Pe3yJIbTATH MUCIHTaHUM M OPYyTYyI OTHOCAILYKCH K
HVM MHOOPMaLMD.

G.2 IpOTOKOJI MCIBITAHMM IOJDKEH COIEePXaThb CJlenyillle OCHOBHBE CBeIeHMA:

- HaVMMEeHOBAaHME U aIpeC MCHBEITATEeJIbHOM JI1abopaTopuu;

- PEeTrMCTPAaLMOHHBI HOMEP, IaTy BBEIOAUM M CPOK HOEMCTBMSA aTTecTaTa
aKKpeIMTaluMM, HAMMEHOBAHME AaKKpeOUTyoleM opraHM3alMuM, BbIOABIIEN aTTECTAT
(mpM HaIM4YMM) WM CBUIETEJLCTBO O PETrMCTPpaLuMM B OpraHax TOCyIapCTBEHHOTO
SHEpreTUMUecKOoIr'o Hans3opa;

- HOMep U HaTy PperucTpaluumu OPOTOKOJIa MCIBTaHMM, HYyMepalMo KaXIOoM CTPaHMULE
IPOTOKOJIa, a TakKxe obllee KOJIMYeCTBO CTPaHMIL;

— IIOJIHOE HAMMEHOBAHME 3JIEKTPOYCTAHOBKM M €€ BJIEMEHTHEM COCTaBb;

- kon OKII;

- HaMMeHOBaHMe OpTraHuM3auumM min QaMmiImio, MMsa, OTUEeCTBO 3akKas3uuKa M ero
amgpec;

— HOaTy I[OJIydeHMs 3asABKM Ha MCIBETAHUA;

- HaMMEeHOBaHME U aIpeC MOHTaXHOM OpTaHM3aluM;

- CBeIOeHMd O MNPOEeKTHOM IOKYyMeHTaluM, B COOTBETCTBUM C KOTOPOMU
CMOHTMPOBaHAa DJJIEKTPOYyCTAaHOBKA;

- cBemeHuda 00 akKTax CKpPHTEX padboT (opraHmu3alMsa, HOMEp, InaTa);

- ODaTy NpoBeIeHMA MCIBITAHU;



— MEeCTO MNpOBEeIeHMA MCIIEITaHUM ;

— KJIIMMaTUYECKME YCJIOBMA IIPOBEeIOCHUA MCIIEIT aHUM (TeMHepaTypa, BJIaXHOCTE,

aBJIeHME) ;

— LeJIb MCIOBITaHMM (OpMeMOCHaTOUYHEle, OJId Lejiel cepTudmKaumy, CIAMUUTETIbHEE,

KOHTPOJILHEIE) ;
- OpoTrpaMMy MCIETaHUNM (ODOBEM MCIBITAHUNM B BUIOE [IE€PEUUCIJIEHUS IIYHKTOB
(pasmesyioB) HOPMATMBHOT'O HOOKYMEHTAa Ha TpeOOoBaHUSA K DBJIEKTPOYCTAaHOBKE U ee
2JIEMEHTHOMY COCTaBYy) .

[IpuMeuvaume - IlporpaMMma MCHOEITAHMM MOXeT OBITh NpMBEeIEHa B MNPMUIIOKEHUM K
IIPOTOKOJIY MCIBITaHMI;

— HOPMAaTUBHBM INOKYMEHT, Ha COOTBETCTBME TpeOOBaHMAM KOTOPOTO NIPOBEIEHH
VICHHTaHMA (CTaHmapT, IOIpaBuila, HOPMBEL UM T.II.);

- IIepedYeHb IIPUMEHSEeMOT'O MCIBTATEJIbHOTO OOOPYHNOBaHMSA M CPEACTB M3MEPEHUM C
YKasaHmeM HaVMMeHOBaHMA UM THUIIa MCIIBEITATEeJIbHOI'O O@Opy,HOBaHI/IH n CpelncTsB
MBMepeHI/HZ, IVariasoHa M TOUHOCTU MBMepeHI/HZ, JAaHHEIX O HOMepe
METPOJIOTMUYECKOTO aTTeCcTaTa WM CBUIETENLCTBA M JaTe IOCJIeOHENW M OUepelHOU

arTrecraunuM M IIOBEPKU;
— BHAUeHMd I[okaszaTeJjiel II0 HOPMaTMBHBEIM IOOKYMEHTaM M IOOIIYCKOB IIpU
HeoOXOIOMMOCTH ;
- baxTuueckMe 3HaAUeHUd [oKaszaTeJiel MCIBTAHHEIX B2JIEKTPOYyCTaHOBOK C
yKa3aHMeM [IOTPEUHOCTM MBMEPEeHUM IPpU HeOOXOIOMMOCTH;

BBIBOI O COOTBETCTBMM HOPMATMBHOMY INOKYMEHTY IO KaxIOoMy [oKaszaTeJo;
- mHbGOpMALMIO O IOIOJIHUTEJIbBHOM NPOTOKOJIE MCIBEITAaHMM, BHIIOJIHEHHEIX Ha
YyCJIOBMAX cybnorlpdana (IpM ero HalIuduu) ;

- BakKJIoUeHMNEe O COOTBETCTBUU (MJIM HECOOTBETCTBMM) MCIEITAHHOMU
BJIEKTPOYCTAHOBKM, €€ BJIEMEHTOB TpebOBaHMAM CTAHINAPTOB MM IOPYTUX

HOPMAaTMBHEIX IOKYMEHTOB;
OTBETCTBEHHEIX 3a IIpOBEeIcHME UCIHBITAHUM U
BKJIIOUAA PYKOBOIOMUTEIIA UCIEITATEeJILHOM

— noxgnmcm M OOJDKHOCTWM JINLI,
obopMIIeHME MNPOTOKOJIa MCIBEITAaHUM,

JabopaTopun;
- IedaThkb MCHOHTATEJBHOM JlabopaTopun

— YKa3aHMre O HeIOIIYyCTVMMOCTU YACTUUYHOM MJIM IIOJIHOM IneperiedaTKM ViIn
Pa3MHOXeHMA Oe3 paspelleHMs 3aKasuMKa (MM MCHOBTAaTeJIbHOM JlabopaTopuu) (Ha
TUTYJIBHOM JIUCTE) .
Ha TUTYJBHOM JIMCTE yKasEBalT, YTO NIPOTOKOJ MCIBTAHMUN PacCIpPOCTPaHsaeTCsd
TOJIBKO Ha 3JIEKTPOYCTAaHOBKY.
G.3 VchnpabJjeHMsa M OOIOJIHEHMS B TEeKCTe MNPOTOKOJIa MCIHEITaHUM IIOCJIe €TI0

[Ipy HEOOXOIMMOCTHU UMX OOOPMIIAIT TOJIBKO B BUIE
(Homep, zmaTa) B

(nmm opraHM3auuUn) ;

BHIIIYCKa He JOIIyCKawnTCH.
OTHOEJIBHOTO HOOKyMeHTa "JONOJIHEHME K INIPOTOKOJIYy MCIBTaHmm"

COOTBETCTBMM C IIPMBEIOCHHEBEIMIM BHIIE TpeGOBaHMFIMM K IIPOTOKOJIY . Ha KOHKPETHEIE

BUIOB MCIIBEITaHUN MOT'YT O@OpMJ’[HTbCH OTHOeJIbHBEIE IIPOTOKOJIBI, BXOIOAIME B COCTaB

oflEero MHNPOTOKOJIa MCIETAHUM DJIEKTPOYCTAHOBKM 3OaHUSA.
G.4 B IIPOTOKOJIE JICIILITAHUIM He OOIIyCKaeTCda IIOMellaTb PeKOMeHIOaluMmM M COBETEI
10 YCTPaHEeHMI HEeIOOCTAaTKOB WMJIM COBEPULEHCTBOBAHMIO MCIIBITAHHBIX
3JIEKTPOYCTAHOBOK.
G.5 Komnmm HOpOTOKOJIOB MCIBITaHMM IIOIJIEXAT XPAaHEHMIO B MCIBITATEJIbEHOM
opraHmM3alMM He MeHee LWeCTU JIeT.

Opyrne oOKyMeHTbI Mo TeMe
AnekTpoobopyaoBaHUue U 3JieKTpoapMaTtypa

FOCT 23274-84: 3paHunsi MObu/ibHble (MHBEHTAPHbIE). D71EKTPOYyCTaHoBKu. Oblmne

TEXHUYECKNE yC/I0BUSA
FOCT 12.1.030-81: Cucrema ctaHgapToB 6e€30racHoCTv TpyAaa. S71eKTpobe30nacHoOCTb.

3aluTHoe 3a3emsieHune, 3aHyJieHne.
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e TOCTP21.1701-97: Cucrema npoeKTHOMN AOKyMEHTauumn 47151 cTpouTesibcTea. lpasuna
BbIMOJIHEHUST paboyei AOKyMeHTauum aBToMobuIbHbIX 4OPOr.
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